The Fort Worth Basin (FWB) is one of the most prolific basins in the North America given its rich and continuously producing hydrocarbon gas reserves. Of particular importance is the Barnett Shale; a notable source rock for production from Paleozoic reservoir rocks in the Bend-Arch-Fort Worth Basin region, situated just west of the Ouachita Orogenic Belt (OOB).
Introduction
The Fort Worth Basin (FWB) is one of the major late Paleozoic foreland basins tectonically related to the Ouachita Orogenic Belt (OOB), Southern Oklahoma Aulacogen (SOA), and the Llano Uplift (LU) (Figure 1 ). It is bounded by the Red River Arch to the north, Llano Uplift to the southwest, Muenster Arch to the northnortheast, Bend Arch, Concho Arch and the Eastern Shelf to the west with the Ouachita fold and thrust belt to the east (Burner and Smosna, 2011; Martineau, 2007) .
Many structural features evident in the basin are related to the Ouachita orogeny, with many of the faults believed to be reactivated basement faults marking the formation of the Fort Worth Basin to have occurred during the collision of Laurentia with South America to form part of Pangaea (Montgomery et al., 2005; Pollastro et al., 2007) . The Bend Arch and Muenster Arch defining the northern boundaries of the basin were also formed at this time, with the Muenster Arch running along a major reactivated basement normal fault (Montgomery et al., 2005) .
In addition to the above described structural units, there exists a myriad of basement-allied fractures, karst, collapse and grabentype features as well as normal and thrust faults associated with the Cambrian and Pennsylvanian domains of the Fort Worth Basin which are thought to be connected to a number of tectonic episodes (Henry, 1982; Burner and Smosna, 2003) . The resultant effect of these tectonic upheavals is the formation of an asymmetrically shaped and southward trending Fort Worth Basin. Geophysical efforts in the FWB started with early tectonic studies which also include other surrounding extents like the Llano Uplift and the Ouachita Orogenic Belts (Viele, 1857) . Interest in the area increased after the discovery of the plate tectonics giving rise to more tectonic and geological regional probing into the Ouachita system (Kruger & Keller, 1986; Nicholas & Rozendal, 1975) .
Since the basin is directly located to the west of the OOB, a good geological and geophysical understanding of the area is of crucial importance to the oil and gas industry. The extent of our study area has been chosen to in such a way as to capture the basin and prime tectonic features around the area.
Our objective is to provide a robust interpretative discussion on the geological elements observed on the processed elevation, gravity, and magnetic maps. The processed gravity map extracts consists of the Complete Bouger Anomaly (CBA) and Digital Elevation Map (DEM). These maps are overlain with faults and karst features for interpretational purposes. In addition, we produce maps of the Total Magnetic Intensity and reduced-to-pole (RTP). The some details of the data processing and interpretations are provided below. 
Data Processing and Interpretation
Terrestrial gravity and aeromagnetic data of the Fort Worth basin were downloaded from the Pan American Center for Earth and Environmental Studies (PACES, 1995) while, topographic data were downloaded via the National elevation website. The gravity, topographic and magnetic values were processed and mapped using commercial software. These software packages were implemented at different stages of the project to produce needed maps suitable for our interpretations.
Elevation
The elevation map shows maximum topographic difference of about 0.4km delineating the high and low topography in a clear
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fashion. The eastern half of the map exhibits a relatively low topographic extent covering parts of the FWB, OOB, and the Gulf Coastal plain while the higher western part which consists of the Llano Uplift, Bend Arch, Red River Arch and some parts of the Lampasas Arch.
Figure 2: Elevation map of the study area.
Gravity
The CBA anomaly variation in the area is nearly 100mGal (showing observed tectonic units such as the Muenster Arch (fault bounded basin), Southern Oklahoma Aulacogen (SOA), Llano Uplift (LU) and the Ouachita Orogenic Belt (OOB) which are characterized with prominent regional gravity highs. This may be due to the presence of dense features in these areas such as granite, mafic intrusions (SOA) and limestone or marble traces (LU) in these units. Figure 4 shows the distribution of faults and karsts across the maps with the karsts element showing more dominance around the FWB. Many of the normal and thrust faults are believed to have been reactivated by the basement faults, the process which gave rise to the formation of the FWB itself. These faults are more easily seen in areas of high gravity depicting the presence of highly dense geologic features.
Two important gravity lows were also observed in Figure 3 . The first being in the northwestern region of the CBA map and referred to as the Abilene gravity Minimums (AGMs). The source of this gravity minimum interpreted to be a Precambrian granitic batholith, which compares with the size of the Sierra granitic Batholith (Adams and Keller, 1996) . The second observed gravity minimum located in the northeastern part of the Llano Uplift is similar to the AGM both in intensity and origin but covers a smaller area. It is and has been hypothesized to have been elliptically shaped the encroaching Ouachita frontal thrust in the late Paleozoic. 
Magnetics
A Magnetic anomaly map ( Figure 5 ) was generated for the study area using the Geosoft software. Magnetic highs are related to parts of the Bend Arch, LU, SOA and the OOB. In the FWB and some parts of its surrounding vicinity, there are several magnetic bodies giving rise to dominant and interfering magnetic anomalies.
Observed magnetic highs in the FWB are hypothesized to be due to the presence of some igneous intrusions (granitic features)
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related to the eastern LU (Preston et al, 1996) . Observed magnetic minimum in the FWB may have been due to thicker Cambrian sediments to the northeast end of the LU or felsic intrusive bodies from the Grenville orogeny (Mosher et al., 2008) .
Figure 5: A reduced-to-pole magnetic intensity map of the study area. Observed magnetic highs are related to parts of the Bend Arch, LU, SOA and the OOB. This character many have been due to the presence of igneous intrusions or high magnetic granitic features. Magnetic lows seen on the map may also have been due to thick Cambrian sediments or felsic intrusions from the Grenville Orogeny.
2D Gravity Model
Central to the objective of this project is the construction of a 2D geologic cross-section across the Ouachita Orogenic Belt (OOB). An approximated 149 mile long residual gravity profile (AA') was modeled across the Ouachita Orogenic Belt with special consideration for the availability of seismic, drilling and geological data in those areas. The profile was drawn to include through the seismic control and to key tectonic units.
According to Kruger and Keller (1986) , the average Moho depth was estimated to be 42km and as such the Moho depth was chosen to range from about 44km in the FWB to about 40km in the Gulf Coastal Plains (GCP). Also, the Lower crust and the Mantle were given respective average density values of 3.0 and 3.3 g/cm 3 . A shallow igneous body (interpreted as a granitic sill) given an approximate density of 2.65 g/cm 3 was also modeled at about 3km depth.
In a bid to constrain the upper few kilometers of our gravity model, a robust integration of the available seismic data, well logs and geospatial data was utilized. Approximate densities of the Paleozoic features in the seismic data were computed using Gardener's density-P wave velocity empirical expression and were also found to hold true using preexisting well log information in the area. Following stratigraphic trends, the Precambrian depth was estimated to be between 2.5-4.0km with the Cambrian unit ranging between 1.1 and 2.8km.
Atop the Cambrian is the Ellenburger Group, which is relatively flat lying and overlain by the Barnett Shale and Marble Falls Limestone. The Paleozoic sequence is overlain by unconformities between the Cretaceous and Quaternary sediments.
From the residual gravity map showing the profile line (AA'), we see that the Ouachita Orogenic Belt is in the southeastern direction of the observed gravity low thus providing useful insights regarding the density of prominent geological features in the area. respectively that the characteristic rock types they contain. Viele (1989) showed that the frontal zone is, to a large extent, made up of preorogenic offshelf (shale, sandstone, cherts, limestone and dolomites) and synorogenic deep-water rocks with the Ouachita interior zone containing metamorphosed rocks.
An Integrated Geophysical
Clearly, our model suggests that the OOB deepens southeastward. Beneath the OOB, a prominent gravity high was modeled by a mafic intrusive feature and may represent the Cambrian margin of North America as pointed out by Keller et al. (1989) . Due to the complexity of the magnetic data, modeling was not undertaken. However, gravity and magnetic anomalies were compared in our analysis
Conclusions
Integration of gravity and magnetic techniques help identify the trend, depth, magnitude and location of key basement structures with a potential link to shallower hydrocarbon bearing intervals. The regional gravity model across the OOB matches the observed gravity data and provides a useful picture of the deep structure. Local integration with a 3-D seismic volume for basement interpretation shows that karst and collapse features and mapped faults have significant connections with reservoirs of the Ellenburger Group, Barnet Shale, and the Marble Falls Limestone.
